Positive interaction between agonists in the aggregation response of human blood platelets: interation between ADP, adrenaline and vasopressin.
ADP, adrenaline and vasopressin interact positively as agonists in aggregating human blood platelets in vitro. This interaction is maximal if the addition of two of the agonists is separated by 10--20 s but decreases rapidly at longer intervals especially at low agonist concentrations. The agonist concentrations at which positive interaction gives full aggregation are significantly less than those required for such a response to each agonist alone. The lowest concentrations at which adrenaline and vasopressin interact positively are at least two orders of magnitude greater than the normal blood concentrations of these hormones, and at least an order of magnitude greater than the concentrations achieved in pathological states. Specifically antagonizing the adrenaline and ADP receptors showed that the response was to the second agonist added to the system. An inhibitor of intracellular Ca2+ movement (tetracaine) is equally effective in blocking the responses generated by a single agonist or by interaction of two agonists. Inhibitors which increase cyclic-3',5'-AMP concentration (adenosine, prostaglandin E1, dipyridamole) are more effective against the response to a single agonist than that to agonist interaction. These data suggest that positive agonist interaction results from effects on the concentrations of second messengers within the platelet rather than from a direct interaction on the membrane receptors or the transmembrane coupling mechanisms.